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SPECIFICATION 



1. TITLE OF THE INVENTION 

Surface treatment method for translucent alumina ceramic 



2. CLAIMS 
What is claimed is: 

1. A surface treatment method for translucent alumina ceramic 
wherein: 

translucent alumina ceramic is heat-treated in a non-oxidative 
atmosphere or vacuum atmosphere at a temperature of between 
1400°C and 1900°C after a grinding process and cutting process has 
been performed thereon. 



3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a surface treatment method for 
translucent alumina ceramic, and in particular relates to a surface 
treatment method that smoothes the surfaces of transparent alumina 
ceramic that has a thin thickness by means of a heat treatment that is 
carried out on the ground and cut surfaces thereof. 

Generally speaking, tight scattering phenomena occur during the 
manufacture of translucent alumina ceramic due to the incorporation 
of gas pockets and impurities, as well as the size of the raw material 
particles and so forth. In particular, light scattering phenomena can 
be caused by surface uneven ness due to the grinding process and 
cutting process, and there is a risk that this may result in a reduction 



in optical transmittance. 

By further polishing the ground and cut surfaces of the 
translucent alumina ceramic and providing them with a mirror finish, 
as is conventionally done, reduction in transmittance is prevented. 
However, due to the fact that translucent alumina ceramic is 
extremely hard, a large load must be placed thereon during the 
surface treatment by means of this type of mechanical polishing, and 
as a result, if the thickness of the alumina ceramic is thin, there is a 
risk that said load will damage it. If the surface treatment is carried 
out with a small load during polishing, damage to the alumina 
ceramic can be prevented; however, this lengthens the time needed 
for polishing, which causes a marked reduction in treatment 
efficiency. 

The present invention resolves the disadvantage described above, 
and provides a surface treatment method for translucent alumina 
ceramic wherein the ground and cut translucent alumina ceramic can 
be made smooth in an extremely short amount of time, will not be 
damaged even if the thickness thereof is thin, and wherewith optical 
transmittance can be improved. 

The present invention shall now be described in further detail. 

A heat treatment is carried out on translucent alumina ceramic in 
a non-oxidative atmosphere (for example, in a hydrogen gas, 
nitrogen gas, or inert gas atmosphere) or vacuum atmosphere at a 
temperature of between 1400°C and 1900°C after a grinding process 
and cutting process has been carried out thereon, after which a 
treatment for smoothing the cut and ground surfaces of said 
translucent alumina ceramic is carried out. 

The translucent alumina ceramic used in the present invention is 
typically that created by means of forming high-purity alumina 
particles by means of the isoslatic press method, after which it is 
fired. The form of this transparent alumina ceramic can be sheet- 1 ike, 
tubular, or otherwise. 

The reason for limiting the heat treatment temperature in the 
present invention to the range indicated above is because, if said heat 
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treatment temperature is lower than 1400°C, adequate smoothing 
results cannot be achieved during the translucent alumina ceramic 
grinding process and cutting process. Conversely, if the temperature 
is higher than 1900°C, the translucent alumina ceramic deforms 
easily and dimensional accuracy is inhibited. 

However, according to the present invention, by heat treating 
translucent alumina ceramic with ground and cut surfaces in a 
non-oxidative atmosphere or vacuum atmosphere at a prescribed 
temperature, said ground and cut surfaces can be grain-boundary 
diffused, surface diffused, and made into extremely smooth surfaces 
by means of the heat. Furthermore, impurities in the ground and cut 
surfaces or any other surfaces can be sublimated and removed by 
means of the heat treatment. Further, by carrying out the heat 
treatment in a non-oxidative atmosphere or vacuum atmosphere, the 
translucent alumina ceramic is prevented from turning yellow in 
color. 

Consequently, translucent alumina ceramic with cut and ground 
surfaces (in particular that with a thin thickness) is not damaged, 
does not discolor, and is made smooth, while impurities on the 
surfaces thereof are removed, thus allowing for a marked 
improvement in the efficiency of the optical transmittance of the 
translucent alumina ceramic. 

Working examples of the present invention shall now be 
described. 

Working Example 1 

First, a translucent alumina block with a density of 3.98g/cm 3 and 
particle diameter of 20-30u. (dimensions: 12.5mm width * 150mm 
length, x 12.5mm thickness) was cut into, thin translucent alumina 
sheets 0.3mm thick using a 0.5t diamond cutter. Next, the cutting oil 
on these thin sheets was flushed with acetone, then with ion 
exchange water, after which the sheets were stacked onto a 
high-purity alumina ceramic sheet (99% Al 2 0 3 ). They were then 
heat treated for 2 hours in a dry hydrogen gas atmosphere at 1600°C. 

The surface-treated translucent alumina ceramic sheet (working 
example 1), non-heat-treated sheet (comparative example 1) and 
sheet provided with a mirror finish by means of polishing 
(comparative example 2) were then respectively irradiated with 
250-350nm light using a Hitachi 424 spectrophotometer, and the 
optical transmittances thereof were measured in this wavelength 
range. The results are shown in the drawing. Line 1 is a curved line 
representing the optical transmittance in the thin sheet according to 
working example 1, line 2 is a curved line representing the optical 
transmittance in the thin sheet according to comparative example 1, 
and line 3 is a curved line representing the optical transmittance in 
the thin sheet according to comparative example 2. 

What can be understood from the drawing is that the optical 
transmittance of the thin translucent alumina sheet treated by means 
of the method according to the present invention (line 1 in the 
drawing) was higher than the thin sheet on which heat treatment was 
not carried out (line 2 in the drawing). Further, the thin sheet treated 
by means of the method according to the present invention exhibited 
optical transmittance roughly equal to the thin sheet provided with a 
mirror finish (line 3 in the drawing), and in particular exhibited 90% 
optical transmittance with respect to light at 260nm. 

The time required for surface treatment of the thin sheet treated 
by means of the conventional polishing method (comparative 
example 2) was 200 hours, this being extremely long in comparison 
to the 2 hours required for surface treatment according to the present 
invention and thus low in treatment efficiency. 

Working Example 2 

A translucent alumina tube with a density of 3.98g/cm 3 and a 
particle diameter of 50u (dimensions: 7.9(p (ends) * 9.6±0.2(p * 
114mm length; diffuse transmittance: 94%) was ground to an 
external diameter of 9.6±0. 03(p using a cylindrical grinding machine. 
The diffuse transmittance of this tube was 89%. Next, this tube was 
heat treated for 3 hours in a vacuum with 10"* torr or less at 1 500°C. 



The diffuse transmittance of the obtained translucent alumina 
tube was measured with a PI - 1 Tokyo Shibaura Electric 
spectrophotometer and was determined to be 94%, thus having 
restored transmittance to its pre-grinding level. 

According to the present invention as described above, 
translucent alumina ceramic with cut and ground surfaces (in 
particular that with a thin thickness) can be. made smooth in an 
extremely short amount of time without being damaged, while 
impurities on the surfaces thereof are removed, thus increasing the 
efficiency of the optical transmittance, this having marked effects for 
their its use in arc tube bulbs, scale plates, etc. 

Further, the method according to the present invention is also 
applicable to MgO, Zr0 2 , Y 2 0 3 , and other translucent ceramics 
besides translucent alumina ceramic. 



4. BRIEF DESCRIPTION OF THE DRAWING 

The figure is a line drawing showing the optical transmittance of 
a thin translucent alumina ceramic sheet treated by means of the 
method according to the present invention, the same thin sheet with 
untreated cut and ground surfaces, and the same thin sheet whose cut 
and ground surfaces have been provided with a mirror finish. 
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